There was investigated the change of Y-Ba-Cu-0 structure of monocrystallic films and polycrystallic facings under the effect of laser radiation (1,06 pm, 4 ms). The obtained results indicate the threshold character of changes of their superconductivy properties. As certain radiation energies it is possible to observe improvement of superconductivy properties.
INTRODUCTION
Laser treatment of materials acquired wide application of the method alowing to modify essentially the structure of materials, what may not be achieved through other methods. Thus, it was of interest to seek for the ways of improving superconductivy properties of hightemperature superconductivy materials through laser treatment
WORK'S ATM
Modification of the superconducting properties and structure of the monocrystalline and polycristalline Y-Ba-Cu-0 films by the laser treatment is the objective of mis work.
EXPERIMENTAL PROCEDURE
Monocrystalline films of thikness h=0,2-0,5 yaa were produced by magnetron sputtering of ceramic target on Mg( 100) substrates.
Polycristalline facing (h=20-200 pm) were produced by flame spraying on stainlesssteel substrates and also on copper substrates with ZKD2 buffer layer.
Samples were irradiated by a YAG Laser (1,06 nm) operation in a free-running mode with a pulse duration of ~ 4 ms. ones, thus the (001) plane was parallel to the (100) MgO subshxte surface and they were in orthorhombic phase of the crystal latticc parameter c = 11,70 A. Polycrystalline had crystal lattice parameteres a = 3,84 A, b_ = 3,88 A, c_ = 11,65 A.
Figurts 1 and 2 present the typical plots RCf) for samples of the monocrystalline film and the polycrystalline &ing.
The obtained experimental evidence threshold character of the laser modification of monocrystalline films results in improvement of superconducting propmies of the Y-Ba-Cu-0 f i h .
The i d i a n c e by E =Ilk1 jIcm2 for polycrystalline and E =14+1 j/cm2 for of their electrical parameters. The increase of the critical temprrature in the begirmiug of superconducting transition h m Tc=77-85K to Tc=82-92K is observed The critical current increases 1,5-2,O times and the effective resistance decreases 2-5 times. The superconducting properties disappear in the energies E >15 jIcm2.
Thc X-Ray difE-actogrmmes of monocrystalline films ( Fig.3 ) indicate the division of L1 and La dublet and their narrowing at the remote angles and the threshold value of E.
It is necessary to note as the monocrystalline films have more smooth surfaces and better reflect the falling energy, what causes the shift oftheir threshold value to the area of higher energies, unlike the polycrystalline.
Microstructure studies ofthe films show that monocrystalline films have crystal twin structure of average length of twins about 15OOOA. Laser treatment of the films up to B -30 j/m2 does not change the dimensions of the twins, but it provokes their cracking and sublimation (E 217 j/cm2 ).
Improvement of the superconducting properties of film and may be determined by different &tors: relaxation of intmal tension; modification of weak intergranular bonds, dissolving of the sample pores oxygen; evolution of the film structure defects and othm.
M e r increase of laser irradiation energy over the threshold values resultes in a rapid degradation of superconducting propotties of films. This involves a progressive transformation of orthorhombic superconducting phase into tetragonal nonsuperconducting one (Fig.4) . For monocrystalline film c = 11,82 A, and for polycrystalline ones a_ = b_ = 3,86 A, c_ = 11,82 A.
Firstly, increase of E-value results in broadening of lines and their shift towards smaller angles, and later to their division into two lines with parameteres = 11,71 A and = 11,82 A.
In E -20 j/cm2 parameter E begins to increase oxygen begins to leave the latticc: the films probably are mixture of the metastable phases with d i f f i oxygen content (up to the appearance of tetragonal phase). When the energy B attains -30 j/cm2 the saucture of the samples corresponds in general to tetragonal modification.
Thermal anucaling of the samples in vacuum the air was to elucidate the nature of the laser treatment on the HTSC-materials. In vacuum -10-2 torr the samples were annealed at 400 C during 15 min md cooled to the room tempemtun within -4 min. T h d armealing in the 
CONCLUSIONS
The obtained experimental evidence threshold character of laser stimulated modification of HTSC-materials. The i d i a n c e (I =1,06 lun, t= 4 ms) by energy tlrll+l jlcm2 for polycrystalline coverage and E =I421 j/cm2 for monocrystalline films improves their electrical pipamttcres. In B L15j/cm2 the loss of superconducting properties results in progressive trmdmation of orthorhombic superconducting phase into tetragonal nonsuperconducting one.
